Two new N-acetyldopamine dimers, cicadamides A (1) and B (2), and 8 known compounds were isolated from the medicinal insect Periostracum cicadae. Their structures including absolute configurations were assigned by spectroscopic and computational methods. Biological activities of compounds 1, (+)-2, and (-)-2 toward human cancer cells BGC-823, HepG2, and A549 were evaluated.
During our efforts of searching for active nonpeptidal agents from medicinal insects, we initiated an investigation on P. cicadae, resulting in the isolation of 2 new NADA dimers and 8 known compounds (Figure 1 ). Their structures were elucidated on the basis of spectroscopic data. The absolute configurations of 1 and 2 were assigned by Electronic Circular Dichroism (ECD) computational methods. Biological activities of compounds 1, (+)-2, and (-)-2 toward human cancer cells BGC-823, HepG2, and A549 were evaluated.
Compound 1 was obtained as a yellowish gum. Its molecular formula was assigned as C 26 Figure 2 and Figure s5 ) of H-9/C-5, C-6, C-7, H-10/C-6, and H-7 [δ H 6.75 (dd, J = 8.2, 2.0 Hz)], and H-2/C-8a further secure the position of the side chain at C-7. The relative configurations at C-2 and C-3 were also secured as trans by the coupling constant of J 2,3 = 7.2 Hz.
6
As for the sugar moiety, it was assigned as D-glucose by comparing the optical rotation of the hydrolysis product (sugar part) with that of the reference compound. This moiety is positioned at C-3' evidenced from the HMBC of H-1″/C-3′ and the rotational Overhauser effect spectroscopy cross peak caused by H-2′/H-1″. In addition, 1 was identified to be a β-D-glucose by the coupling constant of H-1″ (J = 7.4 Hz). To clarify the absolute configuration of 1, ECD calculations were carried out. It was found that the experimental ECD spectrum of 1 agrees well with the calculated ECD spectrum of 2R,3S-1 instead of that of 2S,3R-1 (Figure 3) , thus the absolute configuration of 1 was assigned as 2R,3S and named cicadamide A. It is worth mentioning that most NADAs from the insects were characterized as racemates. 11, 15 In the present study, it is interesting that 1 was isolated as an optically active substance which was indicated by the optical rotation value, distinct Cotton effects, as well as chiral high-performance liquid chromatography (HPLC) analysis (data not shown).
Compound 2 was obtained as a yellowish gum. Its molecular formula was assigned as C 18 methine (including 2 oxygenated aliphatic and 6 olefinic), and 8 quaternary carbons. The NMR data of 2 are quite similar to those of 3, indicating that they are analogs. The main difference is a side chain at C-7. An HMBC of H-10/C-9 (δ C 198.6) ( Figure 2 , Figure S12 ) indicates the presence of fragment A (Figure 1 ), which is positioned at C-7 by the observation of HMBC of H-10/C-7 (δ C 129.6) and H-6, H-8/C-9, C-4a (δ C 148.8). In addition, the benzodioxane ring was determined by HMBC of H-2/C-8a (δ C 144.6) and H-3/C-4a. The relative configurations at C-2 and C-3 were determined as trans by the J 2,3 coupling constant (7.3 Hz). 6 Because NADAs are commonly racemic, we purposely examined the optical purity by chiral HPLC and found that 2 is a racemic mixture. Subsequent separation of 2 on chiral HPLC afforded 2 enantiomers, (+)-2 and (-)-2. Their absolute configurations were determined to be 2S,3R for (+)-2 and 2R,3S for (-)-2 by ECD calculations followed by comparison with the experimental ECD spectra (Figure 4) . Thus, the structure of 2 was identified and named (+)-cicadamide B and (-)-cicadamide B, respectively.
Eight known compounds were identified as trans-2- 3-hydroxy-9-methoxypterocarpan (7), 18 3-hydroxy-8,9-methylenedioxypterocarpan (8), 19 4-hydroxy-3-methoxy-benzoic acid (9), 20 and 4-hydroxybenzaldehyde (10), 21 respectively, by comparison of their NMR data with the literature. In addition, the 1 H and 13 C NMR data of 5 ( Table 2 , Figure S14 and S15, Supplementary Material) were assigned for the first time. The new isolates 1, (+)-2, and (-)-2 were evaluated for their cytotoxic activity against 3 human cancer cells (BGC-823, HepG2, and A549). Unfortunately, none of them exhibits biological activities in these assays.
Experimental

General
Optical rotations were recorded on an Anton Paar MCP 100 Polarimeter. UV spectra were recorded on a UV/VIS spectrophotometer. Circular dichroism spectra were measured on a Chirascan instrument. The NMR spectra were recorded on a Bruker Avance III 600 MHz spectrometer, with trimethyl silane as an internal standard. Electronspray ionization mass spectrometry and HRESIMS were measured on an AutoSpec Premier P776 spectrometer. RP-18 silica gel (40-60 μm; Daiso Co., Japan), YMC GEL ODS-A-HG (12 nm S-50 µm; Japan), MCI gel CHP 20P (75-150 μm, Mitsubishi Chemical Industries, Tokyo, Japan), and Sephadex LH-20 (Amersham Pharmacia, Uppsala, Sweden) were used for column chromatography (CC). Semipreparative HPLC was carried out using a SEP LC-52 with an MWD UV detector (Separation Technology Co. Ltd., Beijing, PR China) equipped with a YMC-Pack ODS-A column (250 mm ×10 mm, i.d. 5 µm); all the flow rate was 3 mL/min unless otherwise indicated. Analytic HPLC was conducted using an Agilent 1260 liquid chromatograph equipped with a Daicel Chiralpak IC column (250 mm × 4.6 mm, i.d. 5 µm).
Insect Material
The dried P. cicadae was purchased from Changdu Zhenxin Traditional Chinese Herbal Medicine Co. Ltd., Changsha (Hunan), PR China, in April 2018. The material was identified by Prof. De-Po Yang at the College of Pharmacy, Zhongshan University, and a voucher specimen (CHYX-0633) is deposited at the School of Pharmaceutical Sciences, Shenzhen University Health Science Center, PR China.
Extraction and Isolation
The dried P. cicadae powders (5 kg) were extracted with MeOH at room temperature (45 L × 3 × 24 h), and the residue was again extracted with EtOH/H 2 O (4:1) (45 L × 2 × 24 h). The combined extracts were concentrated under reduced pressure to afford a crude extract (136.7 g). This extract was divided into 10 parts (Fr. A-J) by using an MCI gel CHP 20P column (35 cm × 7 cm) eluted with gradient aqueous MeOH (10:90-100:0). Fraction F (8.8 g) was gel filtrated over Sephadex 
Acid Hydrolysis of 1
A solution of 1 (0.8 mg) in 6 N HCl was stirred at 60℃ for 1.5 hours. After cooling, the mixtures were extracted with EtOAc. The aqueous layer was concentrated in vacuo followed by thinlayer chromatography examination and optical rotation measurement. The optical rotation of the glucose of 1 is as follows: 
